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Differentiation of Inverse Trigonometric and Hyperbolic Functions (From OCR 4726)

Q1, (Jun 2006, Q2)
(i) Given that y = tan! x, prove that d__1 [3]
Y= P dx 1+
(i) Verify that y = tan! x satisfies the equation
d’y , dy
1+x)—2 +2x== = 0. 3
(1+ }dxe * XdX 3]
Q2, (Jun 2007, Q4)
(i) Given that
y=xy1-x —cos'x,
d
find d—i in a simplified form. [4]
1
(i) Hence, or otherwise, find the exact value of J 2¢y/1 - ¥ dx. [3]
0
Q3, (Jan 2008, Q9i)
(i) Prove that i({:{)sh_1 x) = 1 [3]
dx x2 -1
Q4, (Jan 2010, Q9)
. . 1 i 1 1+x
(i) Given that y =tanh™ x, for -1 <x < 1, prove that y = gln(l ) [3]
= —-X
(ii) It is given that f(x) = acoshx — bsinh x, where a and b are positive constants.
(a) Given that b = a, show that the curve with equation y = f(x) has no stationary points. [3]
(b) In the case where a > 1 and b = 1, show that f(x) has a minimum value of y/a? — 1. [6]
Q5, (Jun 2010, Q6)
. d .. 1
(i) Show that —(sinh™" x) = = [2]
dx x +1
(ii) Given that y = cosh(asinh™! x), where a is a constant, show that
d’y dy
2 ) 2, _
(x +1)@+xa—a y=0. [5]
Q6, (Jun 2011, Q5)
. . . dy 1
(i) Prove that, if y = sin”' x, then — = . [3]
dx 1 —x?

(i) Find the Maclaurin series for sin™’ x, up to and including the term in x.

[5]

(iii) Use the result of part (ii) and the Maclaurin series for In(1 + x) to find the Maclaurin series for

(sin”! x) In(1 + x), up to and including the term in x*.

(4]
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Q7, (Jan 2012, Q6)

(i) Prove that the derivative of cos 'x is — 1 . 13]
V1 -

A curve has equation y = cos™ (1 —x%), for 0 <x<v2.

(i) Find and simplify %, and hence show that

dx
5]
Q8, (Jun 2013, Q3)
It 1s given that f(x) = tanh_l(3 ;:) for x > —1.
- rr l
i) Show that f"(x) = ———. 6
(1) (x) 2t ) [6]
(ii) Hence find the Maclaurin series for f(x) up to and including the term in X 4]
Q9, (Jun 2014, Q4)
The curves y = cos 'x and y = tan~' (v2x) intersect at a point A.
(i) Verify that the coordinates of 4 are (é, %E) 2]
(i) Determine whether the tangents to the curves at A4 are perpendicular. 4]
Q10, (Jun 2014, Q6)
(i) Given that y = cosh™'x, show that y = In(x+ Vx> —1) . (4]
(i) Show that --(coshx) = le— - 2]
(iii) Solve the equation coshx = 3, giving your answers in logarithmic form. [3]
Q11, (Jun 2015, Q5)
It is given thaty = sin~' 2x.
(i) Using the derivative of sin”'x given in the List of Formulae find d_i: [1]
&y _, dy
.s 2 = '
(ii) Show that (1 —4x )dx2 g [3]
d? dy d
ndy y y _
(iii) Hence show that (1 —4x )chr3 12x PRy 0. 2]

(iv) Using your results from parts (i), (ii) and (iii), find the Maclaurin series for sin~'2x up to and including
the term in x°. [3]




